CHAPTER 2

EVALUATING ALTERNATIVES TO NITRITE

Salting of meat and fish to prevent them from spoiling or causing
illness is an ancient practice.  The salt used in these early curing
procedures probably contained impurities, including nitrate, which
can be reduced to yield nitrite.  Over many centuries, the various
effects attributable to the ingredients of curing salt became recog-
nized, and processes were modified to optimize production of those
effects.  Color fixation was the first effect specifically attributed
to nitrite.  It was later recognized that nitrite had antimicrobial
and thus, health protective functions, such as delaying the formation
of Clostridium botulinum toxin. More recently, the antioxidant role
of nitrite in inhibiting rancidity (resulting from lipid oxidation)
has been recognized, and its contributions to the flavor of cured
products, investigated.

Over the last two decades, however, concerns have arisen that
both deliberately added and naturally occurring nitrate and nitrite
in foods might have adverse long-term consequences for human health.
In September 1980, the U.S. Department of Agriculture and the Food
and Drug Administration asked the National Academy of Sciences to
conduct a study of issues related to these concerns.

In its first report, the Committee on Nitrite and Alternative
Curing Agents in Food, which was established by the National Academy
of Sciences, described the use of nitrate and nitrite, the effects
attributable to these compounds, and the potential health risks
associated with exposure to them (National Academy of Sciences,
1981).  The Committee recognized that nitrite under some conditions
may react with nitrosatable substrates, such as amines and amides, to
produce N-nitroso compounds, such as nitrosamines, many of which have
been shown to be carcinogenic in laboratory animals. Nitrate can be
reduced to nitrite and thus may indirectly contribute to N-nitroso
compound formation.

The Committee concluded that reduction in exposure to nitrate and
nitrite might lead to a reduction in risk.  It recommended that the
various exposures of humans to these compounds be reduced, because of
their potential for contributing to exposures to N-nitroso compounds.
Regarding the addition of nitrate and nitrite to foods, it recommended
that the use of nitrate be discontinued in all but a few cured pro-
ducts, that the amount of nitrite be reduced to the extent that
protection against botulism is not compromised, and that the search
for alternatives to nitrite be continued.
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